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Introduction: Previous characterization of the optical properties of
biomaterials used for construction of corneal substitutes by tissue
engineering is essential to ensure a proper functionality of the
bioengineered constructs. The aim of this work was the study of
transmittance (the material property of allowing light to pass
through) in matured ﬁbrin-agarose constructs and its dependence
with thickness and incident light wavelength.
Methods: In this work, we developed an artiﬁcial substitute of
the human corneal stroma by using ﬁbrin-agarose biomaterials
with human keratocytes immersed within. After 28 days in culture,
we evaluated the spectral radiance of the artiﬁcial tissues using a
spectroradiometer PR-704 (Photoresearch) under geometry CIE
458d illuminating condition. The transmittance for 5mm con-
structs thickness and the prediction for other thickness values
(from 4.5 to 0.5mm in 0.5mm steps) were calculated within the
visible spectrum (400–700 nm) using the theory of Kubelka-Munk.
Results: The spectral transmittance for 5mm construct was
0.383 for 400 nm, increasing in a progressive manner to 0.660 for
700 nm. This transmittance improved up to 0.90–0.95 for a
thickness similar to the one of central human cornea. Statistically
signiﬁcant differences were found between the short and large
wavelengths, being smaller for the ﬁrst ones.
Discussion and Conclusions: Transmittance is in inverse rela-
tionship with thickness and direct relationship with wavelength,
with differential behaviour for small and large wavelengths.
Spectral transmittance of these constructs is expected to be high at
the physiological thickness of the human cornea.
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Alginates are biocompatible polymers with the unique property to
form gel structures under physiologic relevant conditions. The
successful use of alginates as implantable biostructures may in
several cases, however, rely on the ability to control in vivo deg-
radation of the polymer network. In this work, a recently developed
internal alginate gelling system allowing gels to be moulded
in vitro or injected before gelling, was studied with respect to
degradability. Gel formulations were prepared by mixing sodium
alginate with calcium alginate particles. In order to test gel stability
in vitro, several different formulations were prepared and com-
pared in a long term study. For this, gel formulations were moulded
and stored in physiologic solutions at 378C and gel stability was
recorded with time. In a selected test solution the different gel
formulations were found to completely degrade from within two
weeks up to months. Lower gel stability was generally obtained by
using alginates with low Mw, high mannuronic acid content and
lower degree of calcium cross-linking. One alginate formulation
with high biodegradability was also tested by subcutaneous or
intramuscular administration into rats. At both sites the injected
alginate composition was found to disappear within short time but
considerably faster at the intramuscular site. Our data supports that
speciﬁc alginate qualities and gelling formulations with controlled
degradation proﬁles may be successfully designed as implantable
or injectable matrices for cells or other.
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Oligo-D-glucosamine (‘‘oligomer’’ of chitosan) seems well suited
for injectable, biodegradable systems (IBS), due to their solubility
in water, easier funtionalization and the possibility of working at
high concentrations.
Chitosan was enzymatically degraded with a commercial en-
zyme (Multifect Pectinase FE) at 508C and pH 5.5 during 17h,
adapting a previous procedure. The oligomers were precipitated
in ethanol and analysed by MALDI-TOF/MS and FTIR. They
were then functionalized by reaction with methacrylic anhydride
(MethA), varying ratio of amount of substance of MethA : amount
of substance of -NH2 groups in the oligomer. The obtained me-
thacrylamide-oligomers were polymerized with a potassium per-
sulfate/vitamin C initiation system. Both the modiﬁed oligomers
and the polymerized product were analysed by FTIR and NMR.
In FTIR, there was the appearance, on the spectrum of the ac-
rylic ester oligomer, of bands atributted to ¼CH2 stretching
(~3100 cm-1) and the strengthening and splitting in two of the
bands of amide I (~1650 cm-1), due to the reaction of carbonyl from
the anhydride with amine of chitosan. After polymerization with
the above mentioned system, the methacrylamide oligomers be-
came insoluble due to the crosslinking at the double bonds of the
acrylic side groups, and the spectrum shows notable changes.
We have shown that injectable systems based on chitosan
oligomers may be easily prepared. These materials have varying
properties depending on the amount of methacrylamide groups
incorporated in the oligomer chains.
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Gene modiﬁcation of cells has been used in various areas of re-
search for improving cell and tissue function. Although there are
many established methods to deliver genes into cells, application
of the existing techniques requires additional steps toward building
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